(19) 



J 






(12) 



(43) Date of publication: 

31.03.1999 Bulletin 1999/13 

r 

(21) Application number: 981 18058.1 

(22) Date of filing: 23.09.1 998 



Europdisches Patentamt 
European Patent Office 
Off ice europ6en des brevets (11) EP 0 904 953 A1 

EUROPEAN PATENT APPLICATION 

(51) IntCL^: B41M7/00 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH CY DE DK ES R FR GB GR IE IT LI LU 


• Inamoto, TadayoshI 


MCNLPTSE 


Ohta-ku, Tokyo (JP) 


Designated Extension States: 


• Hosoi, Nobuyuki 


ALLTLVMKROSI 


Ohta-ku, Tokyo (JP) 




« Shinjo, Kenji 


(30) Priority: 24.09.1997 J P 258534/97 


Ohta-ku, Tokyo (JP) 


(71) Applicant: 


(74) Representative: 


CANON KABUSHIKI KAISHA 


Pellmann, Hans-Bernd, DIpl.-lng. et al 


Tokyo (JP) 


Patentanwattsburo 




Tiedtke-BOhllng-Kinne & Partner 




Bavarlarlng 4 




80336 MQnchen (DE) 



(54) Recording medium, image forming process using the same, and process for the preparation 
of the same 

(57) Provided is a recording medium provided with 
an ink-receiving layer on at least one surface of a sub- 
strate, wherein said inl<-receiving layer is composed of a 
porous layer comprising pigment particles and mutually 
fused thermoplastic resin particles. 



\ 



CO 

o 



Q. 

LU 



EP0 904 953A1 



Description 

BACKGROUND OF THE INVENTION 
Reld of the Invention 

[0001] The present invention relates to a recording medium for image fonnation by an ink-jet recording system, and 
more particularty to a recording medium suitable for use in a aedit card, a bank card, a prepaid card, orttie like, an 
Image tomiing process using the recording medium, and a process for the preparation of the recording medium. 

Related Background Art 

[0002] Conventional card, such as credit card, bank card, prepaid card. etc. contain various information therein. Such 
intormation are recorded for example by digitizing the information and recording such infomiation by magnetic record- 
ing or in the forni of a bar code, or by so^lled optical recording with a laser beam to ablate a part of the optical record- 
ing'layer or to generate a change in the reflectance thereof or a deformation therein, on a record beanng member, 
wherein the recording and reproduction of information are achieved by the difference in the optical reflectance or tians- 
mittance There are also utilized an embossing method in which characters and numerals are represented by a protrud- 
ing part of a card deformed unevenly, and ordinary printing methods such as screen printing or offset pnnting^ 
[0003] However the recorded data cannot be read with the human eyes in case of magnetic recording, bar code 
recording or optici recoiding of the digitized information. It is therefore not easy to confirm whether the information 
reconjed on tiie card actually belongs to the holder of ttie card. 

[0004] Also the printing of character information indicating the cautions or regulations for the use of the card and that 
of logo background pattern or picture are executed in advance by ordinary printing method such as screen printing or 
offset printing. In such printing, however, there are required printing plates corresponding to the number of colors to be 
printed, and such printing plates cannot be prepared within a short time and become expensive in a case of small 
number of cards to be printed. For this reason, such printing is limited to general information common to a large number 
of cards and individual infomiation is currentiy recorded separately in the form of digital data explained above 
[0005] The embossing method, which expresses characters or numerals by means of protnjding portions of a card 
deformed unevenly, allows visual confirmation, but is associated witii drawbacks that the amount of information is lim- 
ited and that such characters or numerals cannot be easily colored. Besides, there is also a drawback that, as such 
embossing is obtained by deforming the caid. the recording area for magnetic or optical recording cannot be provided 

on such entoossed area. . , ^ ^ . j • „ 

[0006] Recording of individual information, such as a photograph of a face of the card owner, is already adopted in a 

part of the cards. ^ ^ ^ ^- u.- 

[0007] However, for example in a method of adhering a photograph itseH onto the card, the card preparation within a 
short time is difficult. There is also a problems in a mettiod of printing the photograph directiy on ttie card ttiat ttie infor- 
mation recording medium may be affected by a surface treatinent or printing. Also, a sublimation transfer printing 
method is associated a drawback of a high running cost because the ink ribbon is expensive. Further, tiiere has to be 
selected a base material of satisfactory printability. ■ , ■ ^ 

[0008] For resolving these drawbacks, there has been disclosed a card in which an ink-receiving layer is laminated 
on a card substrate and on which information is recorded by an ink-jet recording system. 

[0009] Japanese Patent Application Uid-Open No. 57-784 discloses a card provided, on a card medium, with an ink- 
receiving layer and further with an ink permeatile slidable layer thereon. 

[001 0] However, such medium is defective in safety and in ecology, since the coating liquid contains organic solvent. 
Also such the medium is difficult applicable in practical use, because, in a case of using such strurture to a polyvinyl 
chtoride substrate ordinarily employed in credit cards, bank cards, eta., the substrate itself is eroded by the solvent to 
result in a curvature of ttie card or a cracking of the coated layer. 

[001 1] Japanese Patent Application Uid-Open No. 64-43826 discloses a card in which an ink-receiving layer is lam- 
inated on a card substrate and information is recorded by an ink-jet recording system, but vrater-fastiiess and durability 
of the ink-receiving layer seem to be insufficient. 

[001 2] Japanese Patent Publication No. 3-24906 discloses an ink-receiving layer containing cationic hydrated alumi- 
num oxide, and Japanese Patent Application Laid-Open No. 4-37577 discloses an ink-receiving layer containing alu- 
mina hydrate. ....... 

[0013] Japanese Patent Publication No. 2-31673 discloses an Inkjet recording medium in which an inorganic pigment 
layer of high ink absorbability is provided on a substrate and furtiier an outemiost fine particle layer of thermoplastic 
organic polymer is laminated subsequently Also. Japanese Patent Application Laid-Open No. 7-237348 discloses an 
ink-jet recording sheet in wrtiich a porous layer of alumina hydrate is provided on a substrate and an outermost porous 
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polymer layer is lamirated thereon. Furthermore. Japanese Patent Application Laid-Open No. 8-2090 disdoses a sim- 
itar card-shaped ink-jet recording medium. 

[001 4] In these media, the outernrost porous resin layer is made non-porous by thermal treatment after ink-jet record- 
ing has been conducted. Stated differently, the image formation or absorption and fixation of ink are effected in the inor- 
ganic pigment layer composed for example of porous alumina hydrate, and water fasttiess and durability are achieved 
by the porous resin layer which has been rendered non-porous. 

[001 5] However, the inorganic pigment layer composed for example of porous alumina hydrate is insufficient in f lew- 
bility. and, when such layer is applied to the substrate for example of polyvinyl chloride mentioned above, there will 
result a drawback that the ink-receiving layer is peeled off by the deformation in embossing. Also, in case of an ink-jet 
recording system employing a pigment as the coloring material of the inK the pigment particles constituting the coloring 
material do not intrude into the ink-receiving layer to result in insufficient friction resistance of the obtained image. Fur- 
thermore, as polyvinyl chloride has a softening temperature as low as 60**C to 80*»C. there has not been disclosed any 
effective method for preventing the deformation of the substrate at the heat treatment for preparing the recording 
medium or for rendering the outermost porous resin layer non-porous. 

SUMMARY OF THE INVENTION 

[001 6] An object of the present invention Is to provide an excellent recording medium causing no deformation. 
[001 7] Another object of the present invention is to provide an image forming process for forming an image by a simple 
way on the above-mentioned recording medium. 

[001 8] Further, still another object of the present invention is to provide a process for the preparation of a recording 
medium causing no deformation. 

[001 9] The above objects can be achieved by the present invention desaibed below. 

[0020] According to the present invention there is provided a recording medium provided wnth an ink-receiving layer 
on at least one surface of a substrate, wherein the ink-receiving layer is a porous layer comprising pigment particles and 
mutually fused thermoplastic resin particles. 

[0021] According to the present invention there Is also provided an image forming process comprising the step of 
forming an image by ejecting an ink by an ink-jet recording method onto the above-mentioned recording medium. 
[0022] According to the present invention there is still provided a process for the preparation of a recording medium 
comprising the steps of applying to a substrate a coating liquid comprising pigment particles and thermoplastic resin 
particles and forming an ink-receiving layer by fuse-gathering the thermoplastic resin with heat under pressure. 
[0023] According to the present invention there is further provided a process for the preparation of a recording 
medium comprising the steps of applying to a substrate a coating liquid comprising pigment particles and thermoplastic 
resin particles; and forming an ink-receiving layer by fusing and adhering the thermoplastic resin with heat under pres- 
sure. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a schematic cross-sectional view showing an example of the recording medium of the present invention. 
Fig. 2 is a schematic cross-sectional view showing another example of the recording medium of the present inven- 
tion. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0025] Now. the present invention will be described in detail with reference to Rgs. 1 and 2. 
[0026] As the substrate 1 of the present invention, it is preferable to use a water-fast substrate. If not so. a durable 
recorded image cannot be obtained due to moisture intrusion from the side of the substrate 1. even when a highly 
water-fast ink-receiving layer 2 is provided on a recording surface. The preferred examples of the substrate 1 include 
polyester resins such as polyethylene terephthalate. polybutylene terephthalate. a terephthalic acid-ethytene glycol- 
cyclohexane dimethanol copolymer of the formula 
\ 
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on O 0 



(I) 



and ihe like Dolwinyl chloride resin, pdyvinylidene chloride resin, epoxy resin, polycaitjonate resin, pdyelhylene resin. 
^yTr^^e-n^r^n^^lityrene re^^^n!!. chloride copolymers, ^ny. acetate copo^ers. P^'y^-^^* 
SS^diene^eneresin. a polymer alloy prepared by mixing the copolymer of the formula (1) wrth a polycartxjnate. 
SirS^liKe iSs for ceSn^Bca^ons. in consideration of close adhesion with the thermoplasticrean part- 
^t tlletk^S layer, prefe^ are polyvinyl chloride resin, polyvinylklene chloride res.n. polycarbonate res-n 
and polystyrene resin. ^ ^ ^ 

[0027] On a surface of the substrate 1 or on both surfaces thereof, there may be in ad^"'^^ fc*™^ ™9"^"^P^ 
Sal information recoiling, photomagnetic recording layer. IC and the like, or there may be .n advance pr nted pre- 
JetSned information such as a logo, cautions tor use or regulations, for example by screen P"nt'"9 P""f"9; 
NameTy iH the present invention there may be provided portions where various ^^^^^^^^^ 
Z ink-ieceiving layer 2. A thickness of the substrate 1 of the present invenbon is preferably wrthm a range of from 0.2 
to 1 0 mm because defomiation is difficult to occur. ^. . . . 

Mffll An ink-receiving layer 2 may be provided on both surfaces of the substrate 1 and ink-jet recording n«y be con- 
S oT^ su^rJ. oTthe ink-receiSng layer 2 may be prodded on erther surface of me substBte 1 >^ow^e^ . 
Sfe of an optical card, the ink-receiving layer is provided on a surface opposite to the surface used for recording and 

£"TeS"i teS^of present invention is prefera«y in the fom, of a rectangle or a arCe^me length of 
SoraJSa.^eterdwhichisfrom30to130mm.respectively.fromtheviewpoW 

ToSr '-^^Sstrate 1 . to which an ink-receiving layer 2 is applied, may be prepared in advance in the f ml form, or 
may be formed into the final form, after the ink-receiving layer has been provided. «,=„i.,„™iHo 
E^MI 1 AS the pigment particles in the ink-receMng layer 2. for example, sihca gel ah.m.na ^^drate. tten,um^d^^^ 
Sdum silicate, synthetic^lrte, zinc oxide, plastic pigment and the like may be used. The average partde size of the 
Diament particles is preferably in a range of from 0.01 to 5 Jim. , , ■ , m^,^,. r^t 

K 7s the themioplastic resin particles in the ink-receKnng layer, for example, partcles of polyvnnyl chlorde^ po - 
Sacetate,polyacr7ateester.polystyrene.polyethyleneandthel^^^^ 

Zii of copol^ers 2 corresponding monomers. The average partide size of such f!^^^ 
pJSrably ina range of from 0. 1 to 3 jim. more preferably from 0.2 to 2 ^m. In the ink-recemng layer 2 there .s contained 
mutually fused thermoplastic resin particles. ^u^^;^.^ «^ ♦h*. 

roosai The thermoplastic resin partides are used for fixing the pigment by fusion and for realizing adhesion w* ttie 
sutetrate 1 For this reason, there is used preferably a material capable of being fused and adhering dosed to the sub- 
SSe^y heating In case a pigment is employed as the coloring material of the inK there is achieved improvement in 
L friction resistance, namely absence of detachment of the coloring material by fridion. The mechani^ for improve- 
r^e ™e friction resistance is not yet darif ied. but is presumably because of a fact that ^--^pP-f ^^^^j^ 
des are deformed by fusion to fomi large gaps, thereby facilitating intrusion of the P'S'"^^'^ P^^^'^^ 
excessively large amount of the thermoplastic resin particles reduces the amount of gaps, whereby the ink absorbability 
is deteriorated and a recording medium witii satisfadory print quality cannot be obtained. 

oSirF^ attaining the abo;e-mertion«^ 

in the ink-receiving layer 2 is desirably selected in such a manner that the thermoplastic resin is used in a range of from 
1 to 40 parts by weight, preferably from 3 to 20 parts by weight, per 100 parts by weight of the pigment. 
OM^ H necLar?. the ink-receiving layer 2 may further contain a water-soluble polymer as binder r^.n. For example 
Lre may be employed polyvinyl alcohol or modified products thereof, starch or modrfied products ttiereof, ge^tin or 
Sed products there<r<isein or modrfied products thereof, gum arabic, a cellulose derhrative such as carb^e- 
thyl cellul^e, hydroxyethyl cellulose and hydroxypropyl cellulose, or polyvinyl pyrrolidone. The ratio of the pigmerrt par- 
ties to the binder is such that the binder is preferably used 40 parts by weight or less, more P^ef^ably 15 parts by 
wefght ONless. per 1 00 parts by weight of the pigment The binder, if used in excess of the above-mentioned range, will 
bio* the gaps between the pigment partides, thereby deteriorating the ink absorbability. 

[00361 If nPcessarv. there may further be surtably added a pigment dispersant a thickener, a defoamer. a foam sup- 
pressor, afluorescert whitening agent, an ultraviolet absorber, an antioxidant, an antimoW agent ^. 
[0037] In applying these materials to the substrate, the polymer component is dispersed or dissolved m a surtable 
solvent and^e pigment component is dispersed as fine as possible to obtain a coating liquid. Otherwise, the powder 
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materials are mixed well and molded together with the substrate in a mold. 

[00381 Most preferably, these materials are used as a dispersion in a solvent principally composed of wata-. 
00391 In a case that these materials are in the form of a dispersion, the ink-receiving layer may be applied onto the 
substrate by various coating methods such as screen printing. Wade coating, air-knife coating, roll coating, curtain coat- 
inq, bar coating, spray coating and the like. , _ = 

10040] The coating weight calculated as solid after drying, is within a range of from 3 to 80 g/m^. preferably from 5 to 
40 g/m2 A coating weight less than 3 g/m^ cannot provide sufficient ink absorbability, so that satisfactory image cannot 
be obtained. A coating weight larger than 80 gAn^ cannot be obtained wrth a single coating operation and plural coating 
operations are required, which is disadvantageous in cost. *u. ^ 

[0041 ] The wet coated substrate is subsequently dried in a dry air oven or with a heated drum. In a case that the sub- 
strate is composed of a material having a low softening temperature such as polyvinyl chloride resin, a drying temper- 
ature of from 60'C to 70'C is the highest limit for not causing deformation of the substrate. 
[0042] Finally, according to the present invention, a heat treatment is thereafter executed in order to fuse the thermo- 
plastic resin particles. The temperature of heat treatment is preferably within a range of from about 70 to about 1 80»C, 
though it cannot be said in general, because it varies depending on a substrate and a kind of thermoplastic resin part- 
cles The temperature of such heat treatment is higher than the fusing and adhering temperature of the thermoplastic 
resin particles. The above-mentioned fusing and adhering temperature corresponds to the film forming temperature in 
case of emulsion or the molding temperature in case of molding resin. In a case that the substrate is a material having 
a low softening temperature such as polyvinyl chloride resin mentioned above, the substrate may be deformed with a 
fusing and adhering temperature higher than 60°C. Therefore, according to the present invention, such substrate is 
heated under constraint by pressure, which is one of the feature of the present invention. The pressurizaton is prefer- 
ably made with a flat material such as a ferrotype plate and an iron plate with chrome plating, since othenwse the sur- 
face pattern of the pressing material is transferred onto the substrate or the ink-receiving layer. Howe/er. if a particular 
surface shape such as matted surface is desired, the pressurization may be made with the material of corresponding 
surfadal shape. As to a pressing material, there may be used a plastic plate, a ceramic plate or a glass plate in additon 
to a metal plate such as a ferrotype plate. The pressure to be applied is determined depending on the materials const- 
tuting the substrate and the ink-receiving layer, but it is preferably within a range of from 0.01 to 20 kg/cm^. more pref- 
erably within a range of from 0.01 to 15 kg/cm2 in particular vwthin a range of from 0.01 to 5 kg/cm'. 
[0043] An excessively low pressure cannot provide sufficient adhesion close to the substrate, while an excessively 
high pressure aushes the substrate or blocks the gaps in the ink-receiving layer. The heating time is preferably from 5 
to 10 minutes. After treatment, the substrate is cooled to room temperature under pressure. 
[0044] In a more preferred embodiment of the recording medium of the present invention, an outermost layer 3 com- 
posed of a porous layer containing thermoplastic resin particles is provided on the ink-receiving layer 2. 
[0045] The thermoplastic resin particles employed in the outermost layer 3 may be composed, for example, of part- 
cles of polyvinyl chloride, polyvinyl acetate, polyacrylate ester, polystyrene, polyethylene, eto. mentioned in the forego- 
ing There may also be employed particles of copolymers of monomers corresponding to these. 
[0046] The average particle size of the thermoplastic resin particles employed in the present invention is preferably 
within a range of from 0.1 to 3 urn. more preferably from 0.2 to 2 ^m and most preferably from 0.2 to 0 8 ^^m. 
[0047] An average particle size of the thermoplastic resin particles not more than 0.1 um reduces the absolute pore 
volume of the outermost layer, thereby deteriorating the ink absorbability and the image quality. On the contrary, if the 
average particle size exceeds 5 jim. the surface smoothing becomes difficult or the surface luster is lowered in a case 
of rendering the surface non-porous after the printing operation. ,. 
[00481 Such porous layer containing the thermoplastic resin particles is formed by applying a coating liquid, with a 
solid content of the thermoplastic resin particles within a range of from 10 to 50 % by weight, as the outermost layer on 
the ink-receiving layer provided in advance. 

[00491 The thermoplastic resin particles have to be applied with such a thickness as to suppress the generation of 
interference light and to sufficiently function as a protective layer, and the outermost layer is preferably so applied as to 
obtain a dry thickness of from 2 to 10 (im. ■ w ^ 

[0050] As the ink for effecting ink-jet recording on the above-described recording medium, any known ink can be used 
without any problem. Also, the coloring material can be a water-soluble dye such as direct dyes, acid dyes, basic dyes 
reactive dyes or food dyes, or a dispersiWe dye or a pigment, and these materials can be used without any limitation. If 
emphasis is given to the weather fastness of the coloring material, there is advantageously employed a pigment dispe,- 
sion. These coloring materials are generally used in a range of ft om 0 .1 to 20 % by weight in the conventional ink. and 
also in the oresent invention the same range may be used. 

[00511 The solvent used in the aqueous ink employed - the present invention is water, or a mixture of water and a 
water-soluble organic solvent, preferably a mixture of water and a water-soluble organic solvent containing polyvalent 
alcohol having an effect for preventing ink drying. 

[0052] The ink-jet recoiding method for forming a record by applying such ink onto the above-desaibed recording 



« 
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medium can be any method capable of effectively dispatching the ink from the nozzle, thereby depositing the Ink onto 
the recording medium present in the flying stroke. In particular, there can be effectively employed the ink-jet method ds- 
dosed in Japanese Patent Application Laid-Open No. 54-59936 in which the ink generates a rapid volume change 
urder the function of thermal energy and is discharged from the nozzle by a force generated by such state changa 
5 [00531 As the image immediately after the printing contains water and/or water-soluble organic solvent employed as 
solvent in the ink. and then such water and/or solvent is preferably removed. Such renwal can be achieved by heating, 
pressure reduction, blowing of drying gas or a combination thereof. 

[0054] In a case that there is the outermost layer 3. the recording medium of the present invention is heated after form- 
ing an image, so that the porous outermost layer 3 is made non-porous. 

10 [0055] A method for making the outermost layer non-porous is preferably a heating treatment, and such treatment 
improves the weather fastness such as water fastness and light fastness, provides luster to the image and enables pro- 
longed storage of the print According to the present invention, as the underlying ink-receiving layer also contains ther- 
moplastic resin, the fusion and adhesion with such resin achieves securer adhesion dose to the outernrtost layer, 
thereby improving the durability of the recording medium, so that it can be applied to severe conditions of use such as 

75 an information recording medium, 

[0056] Temperature of such the heatii^ treatment is preferably within a range of from 70*C to 1 80**C, though variable 
in relation to the heating time, in consideration of the influence on the materials such as the substrate, ink-receiving 
layer and inK and of the surface character after the treatment 

[0057] As explained in the foregoing, the substrate starts to deform when the heating temperature exceeds 60°C to 
20 80''C, in a case tiiat the substrate is composed of a material of a low softening temperature such as polyvinyl chloride 
resin. In the present invention, tiierefore, in case of enrrploying such substrate, the recording medium is not heated 
entirely, but the surfacial portion alone is in^diated in non-contact manner with heating radiation such as infrared light, 
whereby the outermost layer and the adjacent surfacial portion of the ink-receiving layer alone are heated. Contact of 
the heat source with tiie recording medium is not preferred because the surface pattern of the heat source Is transferred 
25 onto the surface of the thermoplastic resin, tiiereby deteriorating tiie luster of the recording medium, and also because 
the heat transmission to the substrate cannot be controlled. 

[0058] In tiie following the present invention will be darif ied further by examples thereof, but the present invention is 
by no means limited by such examples. 

[0059] The recording on the recording medium was executed by a Canon bubble jet color printer BJC-620JW with the 
30 mode for a high-quality exclusive paper. 

Exanple 1 

[0060] At first, particles aluminum isopropoxide was subjected to hydrolysis/deflocculation to obtain alumina hydrate 
35 (sol) of fiber bundle structure as the pigment. Then added were vinyl chloride particles (G-351. trade name, manufac- 
tured by Nippon Zeon Co., Ltd.; vinyl chloride latex with a film forming temperature of from 100 to 1 10**C) as the ther- 
moplastic resin particles. The ratio of the pigment particles to the thermoplastic resin particles was 100:15 by weight. 
The coating \\qu\6 tiius obtained was applied to a white hard polyvinyl chloride resin plate, having a dimension of 500 x 
500 mm and a thickness of 0.74 mm and having magnetic stripes, on a surface thereof opposite to the magnetic stripes. 
40 and the wet coated plate was dried for 20 minutes at 60**C. The thickness after drying was 40 ^m. The resin plate was 
then sandwiched between flat ferrotype plates heated to ISCC, under a pressure of 0.1 kg/cm^ for 5 minutes and grad- 
ually cooled to 40°C over 1 .5 hour 

[0061] Then, the vinyl chloride latex mentioned above was applied thereto by means of a wire bar, so as to provide a 
dry thickness of 3 ^m. and was dried for 15 minutes at 50**C. The resin plate was then punched into a size of 80.6 x 
45 54.0 mm, with rounded corners with a radius of 3.0 

[0062] Ink-jet recording was conducted using tiie recording medium thus prepared by means of the atxjve-mentioned 
ink-jet printer and with pigment inks described in the following: 



Ink compositions: 

50 

Black ink: 
[0063] \ 



55 



Cartx}n black pigment 



6 parts by weight 



EP0 904 953 A1 




(continued) ^ 






Styrene-acryiic acid copolymer (neutralized with nnonoethanolamine) 


2 parts by weight 




Ethylene glycol 


25 parts by weight 


5 


Diethylene glycol 


7 parts by weight 




Water 


60 parts by weight 



Yellow ink: 

10 

[0064] 



Benzidine yellow G pigment 


4 parts by weight 


Styrene-acryiic acid copolymer (neutralized with monoethanolamine) 


1 .5 parts by weight 


Ethylene glycol 


25 parts by weight 


Diethylene glycol 


7 parts by weight 


Water 


62.5 parts by weight 



Magenta ink: 

25 

[0065] 



30 



35 



Quinachridone pigment 


4 parts by weight 


Styrene-acryiic acid copolymer (neutralized with monoethanolamine) 


1 .5 parts by weight 


Ethylene glycol 


25 parts by weight 


Diethylene glycol 


7 parts by weight 


Water 


62.5 parts by weight 



40 



Cyan ink: 
[0066] 



45 



50 



Copper phthalocyanine blue pigment 


4 parts by weight 


Styrene-acryiic acid copolymer (neutralized with monoethanolamine) 


1 .5 parts by weight 


Ethylene glycol 


25 parts by weight 


Diethylene glycol 


7 parts by weight 


Water 


62.5 parts by weight 



[0067] The printed polyvinyl chloride sheet was dried by heating for 30 minutes at 60°C to eliminate volatile solvents 

55 in the ink ^. . ^ 

[0068] Then the recording medium was subjected to a heating treatment under conditions that a gap of 0.2 mm was 
set between the recording medium and a heater having a heating area of 10 mm in width and 200 mm in length and 
having a surface temperature of 210<>C. and a feed rate was set at 0.2 mm/sec, thereby obtaining an image print. The 



J 
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outermost latex layer could be rendered non-porous with scarce deformation of the recording mecSum 
[0069] The obtained image was clear and the coloring material was stable against a±)bing. When the obtained Image 
print was subjected to embossing, no peeling of the ink-receiving layer could be observed. Also after immersion in tap 
water for 100 hours, there could not be observed peeling of the ink-receiving layer, distortion in the image or loss of the 
5 image density. Furthennore. no change in the appearance couW be observed after standing in an atmosphere of 40«C 
and 90 %RH for 50 hours. 

Example 2 

10 [0070] Image formation was conducted in the same manner as in Example 1 . except that the inks were replaced by 
the following ones. Evaluations in the same manner as in Example 1 provided results similar to those of Example 1 . 



Dye 


5 parts by weight 


Ethylene glycol 


15 parts by weight 


Polyethylene glycol 


10 parts by weight 


Water 


70 parts by weight 



[0071] Dye used were: 

C.l. direct yellow 86 for a yellow Ink, 
25 C.l. add red 35 for a magenta Ink. 

C.l. direct blue 199 for a cyan ink. and 
C.l. food black 2 for a black ink 

Example 3 

30 

[0072] A card-shaped recording medium was prepared in the same manner as in Example 1 . except that the pigment 
particles employed in the ink-receiving layer were replaced by colloidal silica (Snowtex ST-N, trade name, manufactured 
by Nissan Chemical Industries. Co. ). 

[0073] Image formation was conducted on such recording medium with the pigment inks employed in Example 1 , and 
35 image prints were obtained through a process similar to that in Example 1 . The outermost latex layer couW be rendered 
non-porous with scarce deformation of the recording medium. 

[0074] The obtained image was clear and the coloring material was stable against rubbing. When the obtained image 
print was subjected to embossing, no peeling of the ink-receiving layer could be observed. Also, after immersion in tap 
water for 100 hours, there could not be observed peeling of the ink-receiving layer, distortion in the image or loss of the 
40 image density. 

Example 4 

[0075] A coating liquid was obtained by adding, to 1 00 parts by weight (solid) of alumina hydrate employed in Example 
45 1,10 parts by weight of polyvinyl alcohol (P VA1 1 7. trade name, manufactured by Kuraray Co.), 0.5 parts by weight of 
boric add (H3BO3) and 10 parts by weight of vinyl chloride particles (same as in Example 1). This coating liquid was 
applied to a plate with magnetic stripes having a dimension of 500 mm width x 500 mm length x 0.74 mm thickness 
made of terephthalic add-ethylene giycolcyciohexane dimethanol copolymer (PETG. trade name, available from East- 
man Chemical Co.). on a surface thereof opposite to the magnetic stripes, and the coated plate was dried at 60°C for 
50 20 minutes. The dry thickness was 40 fim. The dried plate was treated for 5 minutes by inserting it between plane fer- 
rotype plates heated to 130°C underpressure of 0.1 Kg/cm^. and then gradually cooled to 40^C over 1.5 hour. 
[0076] The vinyl chloride latex mentioned above was applied thereto so as to provide a dry thickness of 3 ^lm by 
means ofv^ wire bar, and dried at SO'^C for 1 5 minutes. Thereafter, the plate was punched out into a size of 8C.5 ntm 
54.0 mm. with rounded corners with a radius of 3.0 mm. 
.'^^ [0077] Image formation was conducted on such recording m.edium with the pigmo'n inks enrp!cyf>d Ir Example 1 . and 
i'mage prints were obtained through a process similar to that in Example 1 . The outermost latex layer could be rendered 
non-porous with scarce deformation of the recording medium. 

[0078] The obtained image was clear and the coloring material was stable against rubbing. When the obtained image 
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print was subjected to embossing, no peeling of the ink-receiving layer could be observed. Also after immersion in tap 
STer f^r 100 hTurs. there could not be observed peeling of the ink-receiving layer, distortion .n the .mage or loss of the 
image density. 

Example 5 

[0079] A coating liquid was obtained by adding, to 100 parts by weight (solid) of alumina hydrate emplcyaJ in Example 
10 parts by weight of polyvinyl alcohol (PVA1 17. trade name, manufactured by Kuraray Co.). 0^ parte by weight of 
b;)ric acid (H3BO3) and 10 parts by weight of vinyl chloride particles (same as in Example 1). Thereafter a proce^ 
Sme as in Example 1 was conducted, but the outermost layer was not formed, thereby obtaining a card-shaped record- 
ing medium with a single ink-receiving layer. , _j c 11 

[00801 Image formation was conducted on such recording medium with the pigment inks employed in Example 1 . 
0081 The obtained image was clear and the coloring material was stable against rubbing. When the obtained image 
print was subjected to embossing, no peeling of the ink-receiving layer could be observed. Also, after immersion in tep 
water for 100 hours, there could not be obsen/ed peeling of the ink-receiving layer, distortion in the image or loss of the 
image density. The color hue showed a slight change probably because of absorption of certain water, but the change 
was in the practically tolerable range. The change disappeared after drying. Ckjmparative Example 1 
[0082] A card-shaped recording medium was obtained in the same manner as in Example 1 , except that the thermo- 
plastic resin particles were replaced by polyvinyl alcohol particles. , ^. t- 
[0083] Image formation was conducted on such recording medium with the pigment inks employed in Example 1 . 
Also image printe were obtained by rendering the outermost layer non-porous through a process siniilar to ttiat in 
Example 1 The recording medium scarcely showed deformation, but the area printed with the pigment ink did not show 
luster because the outermost latex layer could not be rendered sufficiently non-porous. The image print, when sub- 
jected to embossing, showed the peeling of the ink-receiving layer in a part. 

Comparative Example 2 

[00841 The procedure of Example 5 was repeated, except that the vinyl chloride particles were not added, and the 
outermost layer was not provided, thereby obtaining a card-shaped recording medium with a single ink-r«:ewing layer. 
[0085] Image formation was conducted on such recording medium with the pigment inks employed m Example 1 . 
0086] The obtained image was clear, but the coloring material was partially lost by rubbing, which indicates that the 
coloring material was not introduced into the ink-receiving layer. When the obtained image print was sub)ected to 
embossing, peeling of the ink-receiving layer could be observed in a part. u ^ -4- 

[0087] As explained in the foregoing, the present invention allows to inexpensively obtain a card-shaped recording 
medium on which the information of the individual person can be easily and clearly printed by an ink-jet recording sys- 
tem Also the image obtained on the card is stable even after a prolonged standing under environmental condrtions 0 
high-tem;ierature and high-humidity. Furthermore, the surface of the image shows a practically acceptable mechanica 
sfrength. Moreover, it is possible to sue the recording medium concurrently with conventional magnetic or optical digital 
recording, screen or offset printing, or embossing. 

[0088] Provided is a recording medium provided with an ink-receiving layer on at least one surface of a substrate, 
wherein said ink-receiving layer is composed of a porous layer comprising pigment particles and mutually fused ther- 
moplastic resin particles. 

Claims 

1 A recording medium provided with an ink-receiving layer on at least one surface of a substrate, wherein said ink- 
receiving layer is composed of a porous layer comprising pigment particles and mutually fused thermoplastic resin 
particles. 

2. The recording medium according to claim 1 . wherein a porous outermost layer comprising thermoplastic resin par- 
ticles is provided on the ink-receiving layer. 

3. The recording medium according to claim 2. wherein said substrate is card-shaped. 

4. The recording medium according to claim 1 . wherein said pigm.ent particles are composec* of alumina hydrate. 

5. The recording medium according to claim 1 , wherein said substrate is composed of a polyvinyl chloride resin. 
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6. the recording medium according ^ claim 1 . wherein said substrate is coirposed of a polystyrene resin. 

7. The recording medium according to daim 1 . wherein said substrate is composed of a polycarbonate. 

8. The recording medium according to daim 1 , wherein the substrate is composed of a terephthalic add-ethylene giy- 
col-cydohexane dimethanol copdymer. 

9. An image forming process comprising the step of forming an image by ejecting an ink by an ink-jet recording 
method onto the recording medium according to daim 1. 

10. An image forming process comprising the steps of: 



forming an image by discharging ink by an ink-jet recording method onto the recording medium according to 
claim 2, and 

IS rendering said outermost layer transpar^. 

11. The image forming process according to claim 9. wherein a coloring material of the ink is a pigment 

12. A process for the preparation of a recording medium comprising the steps of: 

applying to a substrate a coating liquid comprising pigment particles and thermoplastic resin particles: and 
forming an ink-receiving layer by fusing and adhering the thermoplastic resin with heat under pressure. 

13. The process for the preparation of a recording medium according to claim 12 comprising further the step of: 
forming an outermost layer, after the ink-receiving layer has been provided. 
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